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Assistant Professor Written Examination
Syllabus of Physics

L Mothemaiicol Methods of Physics

Hamilton thearemn, cigenvalue problens; Linear differeaniial equailens; Speeial funetions
[Hersmnte, Dessel, Bageme atd Legendredl Fourier series, Tourier amd Lapioe tonsfonmns:
Elements of complex annbysis: Loorenl serics-poles, esiduss and cvaluation of inmegrals;
Elemeitlary  ideaz abour lengors, lhilraduciony growp theory, SEC2) O(3) Elements of
cornpuiitional techoiguas: roots of Unclions, interpolation, exigagalption, mlegralion oy
irnpeesiad mndd Srmpson’s mele, selution of lret ander differentin] squatiens using, Runge-Kutin
method,  Finte difference methods: Elementary probability theory, eandom sorinbles,
mingamizl, Polgmon and nennel distribstions.,

11, Classienl Mechanies

Tewion's Tews, Phase space dynamics, stability analvsis; Central-force mation;  Two-body
collisions, seauering it labasntosy and centre-of-mass lromes;, Rigid body dynamics, moment
ol dbertii lensean, non-inertinl rgmes ond psesdoforces;, Voriational principle, Logrumston and
Harpilioaion fonmilisms aod  equaticns of moton: Poissen brockets and  canonical
tranasiorsialionsg Syamonedcy, invarinise wd cossenvaticn Inws, evalie coordinnios; Feriedic
rpedicg, sunll oscillations  and csormal mades; Specinl thesry  of relativity, Lorerz
Lk fo ks, relativistic kinemuics ond mass-energy coptivalence,

dE Electramog nelic Theary

Elealrostnic:s:: Cuaoss Low wanld il npplichiions: Laplove and Poissoo copuntions, oy
value prublems,  Magnelesiatics:  Biol-Savert low, Ampore's  Lheorens, electromagnetic

“pmlection; Misweadl's equalions i liee spece and linear isedsepie medisg boundony conditions

nn [elds o iterlees; Scalar and vector potentielyy Gauge ivannoce; Electromaygnglic wives
i free spece, divleciries, wnd conductors: Helection and relrmetion, polarization, Fresnei’s
Law, loterlereoce, ‘olwerence, and difftaction;  Dispersion Felations i plosme; Lorentz
invariance of Maxwell's equations; Trunsmission lines ond wave puides: Dynamics of
charged pontieles i stalic and unilomn electromagietic Nelds, Redintion Trom moving charges,
dipoles arsd ceterdad potentinls,

P 3 wmnBwsn Vechanics

Wive-pariele dunbity: Wave funetions i) coordinals and  moemeiiug  cegresentaliss,
Comrsutiiies and Hedsenberp's uncertinty principle: Matrix representation; Dirac's bra and
Rl nolsbaon; Sohrvedinger eguaticn (lee=depemdent” and  Lime-independenn);  Eigenvalue
proeblems such as particle-in-a-box, hannonie oscillrlon dic. Tusncling theough o barrvies
mlGtion dna cendral posntial; Orlin! aoguln? momestan, Aatgudar moagentam e, spiv;
Acddition of angpslae mertenta; . Hydrogen sboom, spin-orkds coupling, fine: siructure; Time:
mdependiont pertarbation theery ned ppplizations; Mariatbonal wetfiedd WEB spproasimaiion;




Time degenchent peeiiurbotion theory snd Fenni's Golden Rule: Selection rules; Semi-classicnl
Uieory of radintion; Clementary theory of seatiering, phase shilts, partial waves, Bom
apgroximation; Memtienl panticles, Pauli's enclusion principle, spin-statislics conneclion;
Belutivistie quontun mechanies: Klein Gordon nnd Dirne equations,

Voo Theomeadveinoele aud Statlsilonl Mliyslea

Laws of thermodyaamics nnd their consequences; Thenuodynamic potentinls, Maxwell
pelitions: Chentical  potentinl, phase equilibrin; Fhnse spoce, micro- and - mocrostales;
diicrocanenical, ennonical and grand-canonical enssmbles and panition  functions;  Free
Energy and’ conntction with thennodynamic quantities; First- and second-opder phase
transiticns: Classical and quantuos siatistica, ideal Fermi and Dose gases; Principle ol deiaiked
balanee: Blackbody rodistion and Plmek's distribution law; Bose-Einslein condensation;
Fandom wilk and Drownian mation; [nteduction 10 nonequilibrivm procezses, DifTusicn

equation.
YL, Eleelraincs | i

Semiconductor device. physics, including digdes, junctions, transistors, field effact devices,
feme and helorciunction cdevices, devica siructuce, device . characleristics, frequency

PEELSL I A RE BRLRE RSty RAEsiRE MR RSEIEI g T ER dmwaari  p mpmapemesibie i siiaiime

amglification (Op-pmp based, instrumentation nmp, leedbaek), filering ond noise reduction,
shielding and grounding; Fourer transfonms; lock-in detector, box-car integrator, modulation
techmigues.

Applications of the nbove experimensnl and analyticnl techniques 1o Lypical undergrodunte
and eraduzte level Inboratory sxperimenls,

VL Atomic & Molecular Physics

Chsiniuen stales of an cleciron in an alom: Eleciron sping Stern-Gerlach experiment; Specirun
of Hydropen, eliom and alkali afomes; Relativistic corections for energy levels of hydrogen;
Hyperfing structure and iscfopic shilly widih of spectral lines; LS & 1 coupling; Zeeman,
Puzchen Back & Stark effect; X-ray specivescopy; Electron spin resonance, Nuclear magnetic

resonznce, chemicel shilt; Redational, vibrational, electronic, and Raman spectra of diglemic

malecules; Frank — Condon principle and seleclion oeles)  Spontoneous and stimulated
emission, Einstein A & B coefficicns;  Lasers, optical pumping, population inversion, rals
equation; Modes of resentors snd eclicrence tengih,

1X, Condenscd Matler Fhysics
Braviis lattices: Meciprocel latties, diMraction and the structure foctor; Boadisg of solids;

Elastic properties, phonons, lattice specific heat; Free electron theory and electronic specific
heat;  Response and relaxation phenomena;  Drade model of electrical and tlweonal

s dar i bbEr el - v
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condugtivity: il elfect gnd Uienaoelecirie powers Dinmegnetisen, pormnagnelism, and
fervamapgnelisig Lheciren edlen innpenodic potential, Banch theory ol setals, insslutors avl
centieonduicior:  Supercondietivity,  lype = Toand brpe - 1l superconductors, - Josephson
Junclions;  Defects and dislecations; Crdered phoses of moiter, tranglaticnnd anel erientntional
order, kinds of figuid crystalling order; Conducting polymers; Quasisrysiais,

W, Muelenr pod Paiticle Pliysics

(iisde nuglenr propeties shee, shape; shirge distributicn, spin and pority; Binding enargly,
sem-empirical mass formula; Liguid drop inodel; Fission and fusion; Matwre of the nuchear
farce, form of nucleon-nucleon patcatial; Charpe-independence and charge-symmetry of
nuelenr forces: lsospin; Deuteron problem; Evidence of shell structure, single- particle shell
madel, its validity and Timitations; Relational speetra; Elementary idzas of aipha, bein and
gamma decays and Wieir selection rules; Mucicar reactions, renction mechanisms, compound
nuchel wnd diregt renctions; Classification of fundamental larees; Elementary particles (quarks,
lniryions, pesond, leplonsl; Spin and prrity faaignitents, isospin, srMEeness; Call-Monn-
[ikliijima formula; C, P and T invarinnee and applications of symmetry argumens o pariicle
reactions, pasily non-conservalion in weik iteraction; Relativistic kinemotics,



